Introduction
As a high-investment and high-risk enterprise activity, enterprise innovation, especially the technological innovation, is normally faced with more financing constraints. It is easy to understand that financing has significant effects JOURNAL OF NATIONAL DEVELOPMENT, Vol. 31, No. 1 (Summer), 2018 on the performance of enterprise innovation. Some related research found that some specific financing methods can significantly improve the performance of enterprise innovation.
Enterprise innovation requires large amount of funding, which makes the limited internal hard to provide long term sufficient financing to innovation. To the contrary, external financing is viewed as a better way to finance innovation. Ayyagari (2011) investigated the firm characteristics associated with innovation in public and private firms, and found that access to external financing is associated with greater enterprise innovation, which means, the companies tend to have more new products and technologies, knowledge transfers, and new production process. Acharya and Xu (2017) examined the relation between innovation and firm's financial dependence, and documents that public firms in external finance dependent industries tend to spend more on R&D and generate better patent portfolio.
Under the external financing, the direct financing methods, compared with the indirect financing methods, are believed to have higher efficiency in supporting enterprise innovation. Atnassov (2016) documents that firms that rely more on direct financing methods, such as issuing public debt and equity, innovate more and have higher quality of innovation. Aghion et al. (2013) built a manager career model to document that institutional ownership, a form of direct financing, is associated with more innovation, since it increases managerial incentives to innovate by reducing managers' career risk of risky innovation project.
As a typical external and direct financing method, venture capital is believed having significant effects on enterprise innovation. Florida and Kenney (1988) points out that venture capital plays a critical role in enterprise innovation process by providing funds and helping to organize embryonic technology-oriented networks. Kortum and Lerner (2000) analyzed the influence of venture capital on patented inventions, and proved that more venture capital activity is associated with higher patenting rates. But Florida and Kenney (1998) also indicate that some companies held by venture capitals might be moved into the IPO market without being afforded sufficient time to develop. As Gompers (1996) mentioned in his research, some venture capital tend to take companies public earlier to establish a reputation and raise capital for new funds. Especially the young venture capital tends to have shorter holding period and more underpriced at the IPO (Initial Public Offering). That means, the venture capital exist through IPO might affect the enterprise innovation.
Some research documents that IPO has significant effects on enterprise innovation. Bernsten (2015) argues that the quality of enterprise innovation appeared to be lower following the IPO since the managers would rely more on the external innovation. While Zhang et al. (2017) found that the IPO could provide more funds to promote the enterprise innovation, based the empirical analysis on the data of China's listed firms. Few research directly discussed on the effect of venture capital exist through IPO on enterprise innovation so far. But we can easily find that the effect may vary with different features of venture capitals and the IPO from previous research.
We select the companies which were moved to public by venture capitals from the sample of the listed technological companies in China. We take the venture capital holding period, the offer amount of IPO, the number of shareholding venture capital and the return of venture capital investment as the indicator of the features of venture capital exist through IPO. We use R&D expenses, applications of patents (including invention and utility model patents) and valid patents as the measure of enterprise innovation. From the results of random effects panel regression and Poisson panel regression, we find that, in the event of venture capital exist through IPO, the offer amount of IPO has significant positive correlation with the performance of enterprise innovation; the holding period of venture capital and the number of venture investors have significant positive correlation with the counts of the application of invention; and the return of venture capital is significantly positively correlated with R&D expenditures and the counts of valid patents. We also conduct the robustness analysis to test the effects of variable selection and stock market segmentation, and found the results are consistent with the previous results.
Data, Variable Construction and Empirical Specification

. 1 Measuring Innovation Performance
The previous researches normally applied innovation input, output and efficiency as the indicators of the performance of enterprise innovation. The R&D expensed and the number of R&D personnel are used as the measures of innovation input (Kortum and Lerner, 2000; Lin, 2012; Xu et al., 2017) . The count of patents applications, the valid patents and the patents citations are used as the measures of innovation output (Atanassov, 2016; Acharya and Xu, 2016; Bernstein, 2015) ; the ratio of innovation input to output and the generality and originality of patents are used as the measures of innovation efficiency (Hirshleifer et al., 2013; Bernstein, 2015; Atanassove, 2016) .
We chose innovation input and output as the indicators of enterprise innovation performance. The R&D expense of enterprise is selected as the measure of innovation input, and the natural logarithm of the measure is used in regression, which is represented as RD. The count of applications of invention patents, patents (including invention and utility model patents), valid patents are selected as the measures of innovation output, which are represented as Invention, Patent and Valid. In the random effects panel regression, we use the natural logarithms of these measures; and in the Poisson panel regression, we use these measures as variables directly. 
. Measuring the features of venture capital exist through IPO
The longer venture capital holding period normally means more steady financing support to the enterprise, which could benefit its innovation operation. That means, the enterprise could have more time to develop to mature before going public. So we assume that the enterprise with the longer venture capital holding period has better innovation performance. In the empirical analysis, we chose the average holding period of venture capitals before their exist through IPO as the indicator of venture capital holding period, and the natural logarithm of the measure is used in regression, which is represented as Holding.
As a typical direct financing method, IPO raises the necessary funding for enterprise, which could provide more funding to its innovation operation. So it is reasonable to assume that the offer amount of IPO has significant effects on enterprise innovation. That means, the performance of enterprise innovation tend to more superior when the offer amount of IPO is larger. In the empirical analysis, we chose the offer amount of IPO as an indicator of the features of venture capital exist through IPO, and we use the natural logarithm of the measure, represented as IPO, in regression.
Joint ownership of the enterprise could take risk diversification for the shareholding venture capitals. More shareholding venture capitals probably could ease the anxiety of venture capital manager, which could help keep the investment stable and benefit the enterprise innovation. So we assume higher number of shareholding venture capitals is associated with better performance of innovation. We chose the count of shareholding venture capitals of each firm as the measure, and take the natural logarithm of the measure, represented as VC, in regression.
The optimal timing of IPO is when the expected profitability of the firm rises high enough, or its market value rises faster than its private value (Pastor and Taylor, 2009) . It is reasonable to predict that when the firm acquires disruptive innovation, the firm's expected profitability increases rapidly and makes it the optimal timing of IPO. So we assume higher return of venture capital investment (calculated as the book value of the exist divided by the initial investment) reflects higher innovation capacity of the firm. We use the average return of venture capital investment as the measure, and take the natural logarithm, represented as Return, in regression. 
. 3 Other Financial Variables
We choose several financial variables as the control variables in regression, including the variable Age, Leverage, Intangible/Assets, EBITDA/Assets and Q. The data of the events of venture capital exist through IPO and its features is from WIND, and the data of patents, R&D expenses, and other financial variables is from CSMAR.
. 4 Empirical specification
Refer to the regression model Acharya and Xu (2016) used, we estimate the following equation in the empirical analysis:
where innovation it is the performance of enterprise innovation variables, including RD, Patent, Invention, Valid; X i is the set of the features of venture capitals exist through IPO, including Holding, IPO, VC and Return; Z it is the set of other financial variables, including Age, Leverage, Intangible/Assets, EBITDA/ Assets and Q; u i captures the firm random effects. It should be noted that the variables Patent, Invention and Valid are natural logarithms of the measures in regression.
Since the counts of patents are typical count data, it is reasonable to use Poisson regression (Cameron and Trivedi, 1998) . Refer to the method used in Atanassov (2016) , we also apply the following Poisson panel regression equation in empirical analysis:
where the variables Patent, Invention and Valid are used in regression as count data.
Empirical Results
. 1 Descriptive Statistics
We construct three data samples by the measures of innovation, including the R&D expenses data sample, applications of patents (patents and inventions) data sample and valid patents data sample. The max observation is 2533, and the min observation is 1842. We assume the missing values in the samples are missing at random, so we ignore the missing value in regression. 
. 2 Basic Results
We apply the random effect regression model and random effect Poisson panel regression model in regression, and we use maximum likelihood estimation in random effect regression. Table 5 is the summary of the basic results. From model (1) to model (4), the results are based on the regression using equation (1), which is the random effect regression model; from model (5) to model (7), the results are based on the regression using equation (2), which is the random effect Poisson regression model. In regression, model (1) uses R&D expenses data sample (variable RD), model (2) and model (5) use applications of patents data sample (variable Patent), model (3) and model (6) use applications of patents data sample (variable Invention), model (4) and model (7) use valid patents data sample (variable Valid).
The regression results indicate that the independent variable IPO has significant positive correlation with all the dependent variables, which means, the offer amount of IPO is positively correlated with the R&D expenses, applications of patents and inventions, and valid patents. The independent variables Holding and VC have significant positive correlation with the dependent variable Invention. That means, with the increases of venture capital holding period and the number of shareholding venture capitals, the firms tend to have more applications of inventions, indicating their higher capacity of disruptive innovation. The independent variable Invest is significantly positively correlated with the dependent variables RD, which means, higher return of venture capital investment leads to high R&D expenses and more valid patents. The results verified our previous hypothesis that with larger offer amount of IPO, longer holding period, more shareholding venture capitals and higher return of venture capital investment, the firms tend to have better performance of enterprise innovation.
. Robustness Test
The data samples include the firms listed on Shenzhen SME board, Shenzhen GEM and Shanghai main board. The firms listed on Shenzhen SME board and Shenzhen GEM are small and middle-sized enterprises, and these firms usually have significant difference with the firms listed on the main board. So we conduct the sample which only includes the firms listed on Shenzhen SME board and Shenzhen GEM to perform the regression. And the results are consistent with our basic regression results. We also replace the applications of patents to the granted applications of patents to perform the regression, and get the similar results.
Conclusion
Venture capital exist through IPO is an efficient method for firms to get more funding for their enterprise innovation. But the distortion of venture capital investors' incentives might make the firms go to public without sufficient time to develop. So under some circumstances, venture capital exist through IPO could hurt the enterprise innovation.
To test the effect of venture capital exist through IPO on enterprise innovation, we use the data sample of China's technological enterprises to empirically test the relation between the performance of enterprise innovation with the features of venture capital exist through IPO. We choose R&D expenses, application of patents and valid patents as the measures of the performance of enterprise innovation, and the offer amount of IPO, venture capital holding period, the number of shareholding venture capitals and the return of venture capital investment as the measures of the features of venture capital exist through IPO. We apply the random effect panel regression and random effect Poisson panel regression in the empirical analysis, respectively. In the robustness analysis, we also consider the effects of variable selection and stock market characteristics on the results.
The research documents that, in the event of venture capital exist through IPO, the offer amount of IPO has significant positive correlation with the performance of enterprise innovation; the holding period of venture capital and the number of shareholding venture capitals have significant positive correlation with the counts of the applications of invention; and the return of venture capital is significantly positively correlated with R&D expenditures and the counts of valid patents.
The results basically prove that venture capital exist through IPO can improve enterprise innovation performance. First, larger offer amount of IPO could increase more funding for enterprise innovation, and leads to more R&D expenditures, patents applications and valid patents. Second, longer holding period of venture capital and more shareholding venture capitals indicated more efficient and stable investment in enterprises, so their innovation capabilities, especially in incremental innovation, which is normally represented as the count of invention, tend to be strengthened. Third, the return of venture capital reflects the timing of IPO, so the higher return rate could be viewed as the sign of higher capacity of enterprise innovation, which means, the enterprises tend to have more R&D expenditures and valid patents.
